11/17/2008 08:54 3012618825 GIBB IP LAW PME 01 

RECEIVED 

CENTRAL fiWCEWTBI 

NOV 1 7 2006 ■ 

m THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BOARD OF PATENT APPEALS AND INTERFERENCES 

In te patent application of: 
Paik,etal. 

Serial No.: 10/604,912 
Filed: August 26, 2003 
Group Art Unit: 2823 
Examiner: Kebede, Brook 
Atty. Docket No.: FIS920030026US1 

For: METHOD TO PRODUCE TRANSISTOR HAVING REDUCED GATE 
HEIGHT 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

APPELLANTS' APPEAL BRIEF 

Sirs: 

Appellant respectfully appeals tlie final rejection of claims 1-2, 4-9, 1 1-17, 19-24, 
and 26-28, in the Office Action dated August 29, 2006. A Notice of Appeal was timely 
filed on September 26, 2006. 



Certificate of Transmission by Facsimile 

I hereby certify that this coixespondence is 
being facsimile transmitted to the United 
States Patent and Trademark OfiSce (Fax No. 
571-273-8300) on // //>7 /a<C 




10/604,912 



PA(£ 1/49 * RCVD AT 11/17/2006 7:55:11 AM [Eastern Stiuidard Time] * SVR:U^^^ 



11/17/2086 08:54 3012618825 



GIBE IP LfiM 



PAGE 



Appeal Brief 

L REAL PARTY IN INTEREST 

The real party in interest is International Business Machines Corporation, 
Armonk, New York, assignee of 100% interest of the above-referenced patent 
application. 

n. RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences known to Appellants, Appellants* legal 
representative or Assignee which would directly affect or be directly affected by or have 
a bearing on the Board^s decision in this appeal. 

m. STATUS OF CLAIMS 

Claims 1-2, 4-9, 1 M7, 19-24, and 26-28 are all the claims pending in the 

application^ are set forth fully in the attached appendix (Section DQ, and are all under 
appeal. Claims 1-28 were originally filed in the application. A non-final Office Action 
was issued on May 3, 2005 rejecting claims 1 -28. The Appellants filed an Amendent 
under 37 C.F.R. §1.111 on July IS, 2005 amending claims 1-5, 7-11, 13-19, 22-24, and 
28. 

A first final Office Action was issued on October 4, 2005 rejecting claims 1-28. 
The Appellants filed an Amendent under 37 C.F.R. §1.116 on November 30, 2005 
amending claims 1,3-4, 9-11, 16, 18-19,and24. An Advisory Action was issued on 
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December 1 6, 2005 indicating that the Amendent filed under 37 C.F Jl. § 1 . 1 1 6 on 
November 30, 2005 would not be entered. 

The Appellants filed a Request for Continued Examination and a Submission in 
Support of Request for Continued Examination amending claims 1, 4, 9, 11, 15-16, 19> 
22, and 24 and cancelling claims 3, 10, 18, and 25. A non-final Office Action was issued 
on January 24, 2006 rejecting claims 1-2, 4-9, 1 1-17, 19-24, and 26-28. The Appellants 
filed an Amendent under 37 CJ.K §1.1 1 1 on AprU 18, 2006 amending claims 1, 9, 16, 
and 24. 

A second final Office Action was issued on July 5, 2006 rejecting claims 1-2, 4-9, 
1 1-1 7, 19-24, and 26-28. The AppcUants filed a response under 37 C.F.R. § 1 .116 on 
August 15, 2006 without amen^g the claims. An Advisory Action was issued on 
August 29, 2006 indicating that the proposed araendents (of which there were none) filed 
under 37 C.F.R. §L1 16 on August 15, 2006 would not be entered and that "request for 
recondisderation, which has not been entered, does not clearly appear to overcome the 
rejections," Thus, the claims attached hereto are as of the April 1 8, 2006 amendment 
which was entered. The Appellants filed a timely Notice of Appeal on September 26, 
2006. 

Claims 1-2,4-9, 11-17, 19-24, and 26-28 stand rejected under 35 US.C. §102(b) 
as being anticipated by Park, et al. (U.S, Patent No. 6,429,084), hereinafter referred to as 
Park. Appellants respectfully traverse these rejections based on the discussion in sections 
IV-VII below. 
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IV. STATEMENT OF AMENDMENTS 

An final Office Action dated August 29, 2006 stated all the pending claims 1-2, 4- 
. 9, 1.1-17, 19-24, and 26-28 were rejected. The claims shown in the appendix (Section IX) 
are shown in ±eir entered form as of the July 5, 2006 final rejection of the claims. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

The Appellants' claimed invention is described in paragraphs [0007] through 
[0012] of the specification and shown in Figures 1 A through 15B of the application as 
originally filed. More specifically: 

Claim 1: A method of forming an integrated circuit transistor having a reduced gate 
height (paragraphs [0007], [0029], [0030], and [0049]) comprising: 

fonning a laminated structure having a substrate, a gate conductor above said 
substrate, ajxd at least one sacrijScial layer above said gate conductor; (paragraphs [0007] 
and [0033-0037] and Figures lA-lB) 

patterning said laminated structure into at least one gate stack extending from said 
substrate; (paragraphs [0007] and [0037] and Figures 2A-2B) 

fonning spacers witti a target spacer widdi adjacent to said gate stack, (paragraphs 
[0008], [0012], [0029-0031] and [0040] and Figures 6A-6B) 

wherein in order to achieve said target spacer vwdth, a combined height of 
said gate conductor and said at least one sacrificial layer is predetermined; (paragraphs 
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[0008], (0029-0031], [0035-0036], [0039-0040] md [0050]) 

doping regions of said substrate not protected by said spacers with an impxurity to 
form source and drain regions adjacent said gate stack (paragraph [0042] and Figures 7A- 
7B), 

wherein spid target spacer width is predetermined to ensure that said 
spacers $u£6ciently separate said source and drain regions from said gate stack so as to 
avoid lateral encroachment of said impurity into a channel region below said gate stack 
regardless of a height of said gate conductor; (paragraphs I0008]» [0012], [0029], [0030]- 
-which refers to the lateral encroachment problem discussed in paragraph [0005]), 
[0031], [0035-0036], [0039-0040] and [0050]) and 

removing said spacers and said sacrificial layer (paragraph [0043] and Figures 
8A-8B). 

Claim 9: A method of forming an integrated circuit transistor having a reduced gate 
height (paragraphs [0007], [0029], [0030], and [0049]) comprising: 

fomiing a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; (paragraphs [0007] 
and [0033-0037] and Figures 1 A-1 B) 

patterning said laminated structure into at least one gate stack extending from said 
substrate; (paragraphs [0007] and [0037] and Figures 2A-2B) 

foraiing spacers with a target spacer width adjacent to said gate, (paragraphs 
[0008], [0029-0031]. and [0040] and Figures 6A-6B) 
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wherein in order to achieve said target spacer width, a combined height of 
said gate conductor and said at least one sacrificial layer is predetermined; (paragraphs 
[0008], [0029-0031], [0035-0036], [0039-0040] and [0050]) 

epitaxially growing raised source and drain regions on said substrate adjacent said 
spacers; (paiagr^h [0041] and Figures 7A-7B) 

after said epitaxially growing of said raised source and drain regions^ implanting 
an impurity into said raised source and drain regions and into said substrate below said 
raised source and dirain regions (paragraph [0042] and Figures VA-TB), 

wherein implanting said impurity after said epitaxially growing of said 
raised source and drain regions avoids subjecting said impurity to the thermal budget of 
said epitaxially growing process (paragraph [0042]) and 

wherein said target spacer width is predetermined to ensure that said 
spacers sufficiently separate said raised source and drain regions from said gate stack so 
as to avoid lateral encroachment of said impurity into a channel region below said gate 
stack regardless of a height of said gate conductor; (paragraphs [0008], [0029], [0030]- 
which refers to the lateral encroachment problem discussed in paragraph [0005]), [003 1], 
[0035-0036], [0039-0040] and [0050]) and 

removing said spacers and said sacrificial layer, (paragraph [0043] and Figures 
8A-8B) 

Clflini IK* A method of forming an integrated circuit transistor having a reduced gate 
height (paragraphs [0007], [0029], [0030], and [0049]) comprising: 
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forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; (paragraphs [0007] 
and [0033-0037] and Figure IB) 

patterning said lamixjiated structuie into at least one gate stack extending from said 
substrate; (paragraphs [0007] and [0037] and Figure 2B) 

foiming spacers with a target spacer width adjacent to said gate stack, (paragraphs 
[0008], [0029-0031] and [0040] and Figure 3B) 

\s4ierein in order to achieve said target spacer width, a combined height of 
said gate conductor and said at least one sacrificial layer is predetermined; (paragraphs 
[0008]p [0029-0031], [0035^0036], [0039-0040] and [0050]) 

epitaxially growing raised source and drain regions on said substrate adjacent said 
spacers, (paragraph [0041] and Figure 7B) 

wherein said process of epitaxially growing said raised source and drain 
regions is perfonned in the absence of doping impurities (paragraphs [003 1 ], [0036] 
0041), and [0051] and p-type devices Figures 1B-7B which illustrate an absence of 
doping impurities in the device formation prior to eptiaxially growing the raised source 
and drain r^ons) 

after said epitaxially growing of said raised source and drain regions, implanting 
an impurity into said raised source and drain regions and into said substrate below said 
raised source and drain regions, (paragraph [0042] and Figures 7A-7B), 

wherein implanting said impurity after said epitaxially growing of said 
raised source and drain regions avoids subjecting said impurity to the thermal budget of 
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said epitaxially growing process (paragraphs [0042] and [0047]) and 

herein said target spacer width is predetermined to ensure that said 
spacers sufficiently separate said raised source and drain regions fiom said gate stack so 
as to avoid lateral encroachment of said impurity into a channel region below said gate 
stack regardless of a height of said gate conductor, (paragraphs [0008], [0029], [0030]-- 
which refers to the lateral encroachment problem discussed in paragraph [0005]), [003 1], 
[0035-0036], [0039-0040] and [0050]) and 

removing said spacers and said sacrificial layer, (paragraph [0043] and Figures 
8A-8B) 

Claim 24; A method of producing an integrated circxiit transistor (paragraphs [0007], 
[0029], [0030], and [0049]) comprising: 

forming a laminated stack deposition (paragraphs [0007] and [0033-0037] and 
Figure IB), wherein said laminated stack deposition is formed in a process comprising: 
forming a silicon layer over a substrate layer; .(paragraphs [0033] and 

[0034]) 

forming a gate oxide on said silicon layer; (paragraphs [0033] and [0035]) 
forming a gale conductor on said gate oxide; (paragraphs [0033] and 

[0035]) 

forming of least one sacrificial material above said gate conductor; 
(paragraphs [0033] and [0036]); 

patterning said gate oxide, gate conductor, and said sacrificial material into at 
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least one gale stack; (paragraph [0037]) 

forming temporary spacers with a target spacer width adjacent to said gate stack, 
(pamgraphs [OOOS]. [0029-0031] and [0040] and Figure 3B) 

wherein in order to achieve said target spacer width, a combined height of 
said gate conductor and said at least one sacrificial layer is predetermined; (paragraphs 
[0008], [0029-003 1], [0035-0036], [0039-0040] and [0050]) 

ephaxially growing raised source and drain regions above said substrate layer 
adjacent said temporary spacers, such that said temporary spacers separate said raised 
source and drain regions from said gate stack, (paragraphs [0041 ] and [0050] and Figures 
7B) 

wher^n said process of epitaxially grovs^ing said raised source and drain 
regions is performed in the absence of doping impurities; (paragraphs [0031], [0036] 
004 1 \ and [005 1 ] and p-type devices Figures 1 B-7B which illustrate an absence of 
, doping impurities in the device formation prior to eptiaxially growing the raised source 
and drain regions) 

simultaneously implanting an impurity into said raised source and drain regions 
and iato said substrate below said raised source .and drain regions, (paragraph [0042] and 
Figures 7A-7B]) 

wherein implanting said impurity after said epitaxially growing of said 
raised source and drain regions avoids subjecting said impurity to the thermal budget of 
said epitaxially growing process (paragraphs [0042] and [0047]) and 

wherein said target spacer width is predetermined to ensure that said 
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temporary spacers sufficiently separate said raised source aad drain regions from said 
gate stack so as to avoid lateral encroachment of said ixnpurily into a channel region 
below said gate stack regardless of a height of said gate conductor; (paragr^hs [0008], 
[0029Jj [0030]~which refers to the lateral encroachment problem discussed in paragraph 
[00051X [0031], [0035-0036], [0039-0040] and [0050]) 

growing an additional dielectric layer on said raised source and drain regions; 
(paragraph [0043] and Figures 8A-8B) 

removing said tetnporary spacers without removing all of said sacrificial material; 
(paragraph [0043].[0044)) 

performing a halo implant in said raised source and drain regions and in exposed 
regions of said silicon layer; (paragraph [0044] and Figures 9 A and 9B) 

forming a permanent spacer adjacent said gate stack, wherein said pennanent 
spacer is thinner than said temporary spacer; (paragraphs [0045] and Figures 1 1 A and 
IIB) 

performing a source and drain extensions implant in said raised source and drain 
regions and exposed regions of said silicon; (paragraph [0045] and Figures 1 1 A and 1 IB) 

forming a final spacer filling said exposed regions of said silicon between said 
permanent spacer and said raised source and drain regions; (paragraph [0046J and Figures 
12Aandl2B) 

implanting additional impurities into said raised source and drain regions and 
exposed regions of said silicon; (paragraph [0052])) 

annealing to activate all impurities; (paragraphs [0047] and [0052] and Figures 
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l3Aandl3B) 

etching back said additional dielectric layer on said raised source and drain 
regions; (paragraph [0052]) and 

saliciding both said gate conductor and said raised source and drain regions 
paragraphs [0048] and [0052] and Figures 14A and 14B). 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The issues presented for review by the Board of Patents Appeals and Interferences 
are whether claims 1-2, 4-9, 1 1-17, 19-24, and 26-28 are unpatentable under 35 U.S.C, 
§ 102(b) as beij^ anticipated by Paifc. 

Vn. ARGUMENT 

A» The Prior Art Reference 

Park teaches, in raised source/drain CMOS processing, the prior art problem of 
lateral epi growth on the gate stack interfering physically with the raised S/D structures 
and producing device characteristics that vary along the length of the gate and the 
problem of overetch of the STI oxide during the preclean step is solved by using a 
sacrificial nitride layer to block both the STI region and the gate stack, together with a 
process sequence in which the halo and extension implants are performed after the S/D 
implant anneal (see Abstract), 
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B. The Position In The Office Action Regarding The Prior Art Rejections 
Claims 1-2, 4-9, X9-24, and 26-28 

Referring to claim 1, the Final Rejection suggests that Park discloses a method of 
forming an integrated circuit transistor having a rediiced gate height, said method 
comprising: forming a laminated structure having a substrate (i.e., SOI substrate), a gate 
conductor (50) above the substrate (see Fig, 1), and at least one sacrificial layer (51 52 
54) above the gate condxictor (50); patterning the laminated structure into at least one gate 
stack (55) extending from the substrate (see Fig, 1) (CoL 1, lines 50-65); forming spacers 
(60 70) with a target spacer width adjacent to said gate stack (55) (see Fig. 2), wherein in 
order to achieve the target spacer width, a combined height of the gate conductor and the 
at least one sacrificial layer is predetermined; doping regions of the substrate not 
protected by the spacers (60 70) with an impurity to form source and drain regions 
adjacent the gate stack (55); wherein the spacers with the target spacer width is 
predetemiined to ensure the spacers sufficiently separate the source drain regions form 
that gate stack so to avoid lateral encroachment of the impurity into a channel region 
below the gate stack regardless of a height of the gate conductor; and removing the 
spacers and the sacrificial layer (see Figs, 1-12 and related text Col. 1, line 50 - CoL 3, 
line 20). 

Regarding claim 2, the Office Action suggests that Park discloses the method in 
claim 1 , wherein forming of the spacers adjacent the gate stack comprises forming of the 
spacers adjacent the gate conductor and at least on sacrificial oxide layer (54) above the 
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gate conductor (50) (see Figs. 1-12 and related text Col. 1, line 50 - Col. 3, line 20). 

Regarding claim 4, the Office Action suggests that Park discloses the method in 
claim 1, \^erein the fonning of comprises the spacers so as to positions the source and 
drain regions further irom the gate conductor when compared to source and drain regions 
fomied with spacm formed only to said height of said gate conductor (see Figs. 1-12 and 
related text Col. 1 , line 50 - Col. 3, line 20). 

Regarding claim 5, the Office Action suggests that Park discloses the method in 
claim 1 , wherein said sacrificial layer above said gate conductor is formed in a process 
comprising: forming a sacrificial oxide layer above said gate conductor, and forming 
additional sacrificial layers above said oxide layer (see Figs. 1-) 2 and related text Col. 1, 
line 50 - Col. 3, line 20). 

Regarding claim 6, the Office Action suggests that Park discloses the method of 
claim 1 wherein said sacrificial OTdde layer protects said gate conductor (see Figs. 1-12 
and related text Col, 1, line 50 - Col. 3, line 20). 

Regarding claim 7, the Office Action suggests that Park discloses the method of 
claim 1 wherein said laminated structure includes a gate dielectric (40) below said gate 
conductor layer and a silicon layer (i.e., part of SQI) below said gate conductor (50), 
wherein said method further comprises doping said source and drain regions and said 
gate conductor together in a self-aligned implantation after said patterning process, 
wherein the combined height of said gate conductor and said sacrificial layer prevents 
said impurity fix)m reaching said silicon layer, and whereas, without said sacrificial layer, 
said doping process would implant an impurity through said gate conductor and said gate 
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dielectric layer to $aid silicon layer (see Figs. 1-12 and related text Col. 1, line 50 - Col. 
3. line 20). 

Regarding claim 8, the Office Action suggests that Park discloses the method of 
claim 1 wherein said laminated structure includes a dielectric layer (40) below said gate 
conductor layer (SO) a silicon layer below said gate dielectric layer (40), wherein said 
method further comprises a first doping process of doping said source and drain regions 
and said gate conductor together in a self-aligned implantation after said patterning 
process, wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said Bx$t doping process after said first doping process, 
wherein the combined height of said gate conductor and said sacrificial layer prevents 
impurities firom reaching said silicon layer, and whereas, without said sacrificial layer, 
said doping processes would implant impurities through said gate conductor and aid gate 
dielectric layer to said silicon layer (see Figs. 1-12 and related text Col. 1, line 50 - CoL 
3, line 20). 

Regarding claim 9, the Office Action suggests that Park discloses a method of 
forming an integrated circuit transistor having a reduced gate height, the method 
comprising: forming a laminated structure having a substrate (see Fig. 1), a gate 
conductor (SO) above the substrate, and at least one sacrificial layer (54) above said gate 
conductor (see Fig. 1); patterning said laminated structure into at least one gat stack 
extending from said substrate; forming spacers with a target spacer width adjacent to the 
gate stack wherein in order to achieve the target spacer width, a combined height of the 
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gate conductor and the at least one sacrificial layer is predetennined; epitaxially growing 
raised soiirce and drain regions on said substrate adjacent said gate stack (see Fig< 5); 
after said epitaxially growing of said raised source drain regions, implanting an incipurity 
into said raised source and drain regions and into said substrate below the raised source 
drain regions (see Figs. 9 and 10); wh^^ implanting said impurity after said epitaxially 
growing and raised source drain regions avoids subjecting said impurities to the thermal 
budget of said epitaxially growing process and wherein said target spacer width is 
predetermined to ensure the spacers sufficiently separate the raised source drain regions 
form the gate stack so as to avoid lateral encroachment of the impurity unto a channel 
region below the gate stack regardless of a height of the gate conductor; and removing 
said spacers and said sacrificial layer (see Figs. 1-12 and related text Col. 1, line SO - Col. 
3, line 20). 

Regarding claim 1 1, the Office Action suggests that Park discloses the method of 
claim 9 wherein the forming the spacers comprises forming of the spacers with target 
spacer width so as to positions said raised source and drain regions further from said gate 
conductor when compared to raised source and drain regions formed with spacers foxTtied 
only to said height of said gate conductor (see Figs. 1-12 and related text Col 1, line 50 - 
Col. 3, line 20). 

Regarding claim 12, the Office Action suggests that Park discloses the method of 
claim 9 wherein said sacrificial layer above said gate conductor is formed in a process 
comprising: forming a sacrificial oxide layer above said gate conductor, and forming 
additional sacrificial layers above said oxide layer, wherein said sacrificial oxide layer 
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protects said gate conductor (see Figs. 1-12 and related text CoL 1, line 50 - CoL 3, line 
20). 

Regarding claim 1 3, the Office Action suggests that Park discloses the method of 
claim 9 wherein said laminated structure includes a gate dielectric (40) below said gate 
conductor layer and a silicon layer (i.e., part of SOI) below said gate conductor (50), 
wherein said method further comprises doping said source and drain regions and said 
gate conductor together in a self-aligned implantation after said patterning process, 
wherein the combined height of said gate conductor and said sacrificial layer prevents 
said impurity firom reaching said silicon layer, and whereas, without said sacrificial layer, 
said doping process would implant an impurity through said gate conductor and said gate 
dielectric layer to said silicon layer (see Figs. 1-12 and related text Col. 1, line 50 - Col. 
3, line 20), 

Regarding claim 14, the Office Action suggests that Park discloses the method of 
claim 9 wherein said laminated structure includes a dielectric layer (40) below said gate 
conductor layer (50) a silicon layer below said gate dielectric layer (40), wherein said 
method further comprises a first doping process of doping said source and drain regions 
and said gate conductor together in a self-aligned implantation after said patterning 
process, wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an.impurity of an 
opposite p6larity to that used in said first doping process after said first doping process, 
wherein the combined height of said gate conductor and said sacrificial layer prevents 
impurities from reaching said silicon layer, and whereas, widiout said sacrificial, layer, 
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said doping processes would implant impurities through s^d gate conductor and aid gate 
dielectric layer to s^d silicon layer (see Figs. 1-12 and related text CoL 1, line 50 - Col. 
3, line 20). 

Regarding claim 15, the Office Action suggests that Park discloses the method of 
claim 9 wherein by implanting said impurity after said epitaxially growing process, said 
impurity avoid being diffused as result of said thermal budget of said epitaxially growing 
process (see Figs. 1-12 and related text CoL 1, line 50 - CoL 3, line 20). 

Regarding claim 16, die Office Action suggests that Park discloses a method of 
forming an integrated circuit transistor having a reduced gate height, said method 
comprising: forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; patterning said 
laminated structure into at least one gate stack extending from said substrate; forming 
spacers with a target spacer width adjacent said gate stack, wherein in order to achieve 
the target spacer width, a combined height of the gate conductor and the at least one 
sacrificial layer is predetermined; epitaxially growing raised source and drain regiotas on 
said substrate adjacent said spacers, wherein said process of epitaxially growing said 
raised source and drain regions is performed in the absence of doping impurities; after 
said epitaxially growing of said raised source drain regions, implanting impurities into 
said raised source and drain regions and into said substrate below the raised sowce drain 
regions (see Figs. 9 and 10); wherein implanting said impurities after said epitaxially 
growing and raised source drain regions avoids subjecting said impurities to the thermal 
budget of said epitaxially growing process and wherein said target ^cer width is 
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predetermined to ensure the spacers sufficiently separate the raised soiirce drain regions 
forni the g^te stack so as to avoid lateral encroachment of the impurity unto a chaimel 
region below the gate stack regardless of a height of the gate conductor; and removing 
said spacers and said sacrificial layer (see Figs. 1-12 and related text Col. I, line 50 - Col. 
3, line 20). 

Regarding claim 17, the Office Action suggests that Park discloses the method of 
claim 16 wherein forming of the spacers adjacent the gate stack comprises forming of the 
spacers adjacent the gate conductor and at least on sacrificial oxide layer (54) above the 
gate conductor (50) (see Figs. 1-12 and related text Col- 1, line 50 - Coh 3, line 20), 

Regarding claim 19, tfie Of3Bce.Action suggests that Park discloses the method of 
claim 1 6 wherein the forming the spacers comprise forming the spacers with target spacer 
so as to positions said source and drain regions further from said gate conductor when 
compared to source and drain regions fonned with spacers formed only to said height of 
said gate conductor (see Figs. 1-12 and related text CoL 1, line 50 - Col. 3, line 20). 

Regarding claim 20, the Office Action suggests that Park discloses the method of 
claim 16 wherein said sacrificial layer above said gate conductor is formed in a process 
comprising: forming a sacrificial oxide layer above said gate conductor, and forming 
additional sacrificial layers above said oxide layer (see Figs. 1-12 and related text Col. I, 
line 50 -Col. 3 Jine 20). 

Regarding claim 21, the Office Action suggests that Park discloses the method of 
claim 16 wherein said sacrificial oxide layer protects said gate conductor (see Figs- 1-12 
and related text CoL 1, line 50 - CoL 3, line 20). 
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Regarding claim 22, the Office Action stxggests that Park discloses the method of 
claim 16 wherein said laminated structure includes a gate dielectric (40) below said gate 
conductor layer and a silicon layer (i.e., part of SOI) below said gate conductor (50), 
wherein said method further comprises doping said source and drain regions and said 
gate conductor together in a self-aligned implantation after said patterning process, 
wherein the combined height of said gate conductor and said sacrificial layer prevents 
said impurity from reaching said silicon layer, and whereas, without said sacrificial layer, 
said doping process would implant an impurity through said gate conductor and said gate 
dielectric layer to said silicon layer (see Figs, 1-12 and related text CoL 1, line 50 - Col. 
3, line 20). 

Regarding claim 23, the Office Action suggests that Park discloses the method of 
claim 16 wherein said laminated structure includes a gate dielectric (40) below said gate 
conductor layer and a silicon layer below said gate dielectric layer, wherein said method 
ftirther comprises a first doping process of doping said souirce and drain regions and said 
gate conductor together in a self-aligned implantation after said patterning process, 
wherein said method further comprises a second doping process of doping halo regions 
below said gate conductor in a self-aligned implantation with an impurity of an opposite 
polarity that used in said first doping process after said first doping process, wherein the 
combined height of said gate conductor and said sacrificial layer prevents impurities fit)m 
reaching said silicon layer, and whereas, without said sacrificial layer, said doping 
processes would implant impurities through said gate conductor and gate dielectric layer 
to said silicon layer (see Figs. 1-12 and related text CoL 1, line 50 - CoL 3, line 20). 
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Regarding claim 24, the Office Action suggests that Park discloses a method of 
prodiicixig an integrated circuit transistor comprising: fonning a laminated stack 
deposition, wherein said laminated stack deposition is formed in a process comprising: 
forming a silicon layer over a substrate layer (30) (i.e., part of SOI); forming a gate oxide 
(40) on said silicon layer (30); fomiing a gate conductor (50) on said gate oxide (40); and 
forming of least one sacrificial material above said gate conductor, patterning said gate 
oxide (see Figs. S and 6), gate conductor, and said sacrificial material into at least one 
gate stack (see Figs. 1-6); fonning temporary spacers (70 60) with a target width adjacent 
said gate stack (55), wherein in order to achieve the target spacer width, a combined 
height of the gate conductor and the at least one sacrificial layer is predetermined; 
epitaxially growing raised source and drain regions (36) (see Fig. 6) above said substrate 
layer adjacent said temporary spacers, such tibiat said temporary spacers separate said 
raised source and drain regions from said gate stack, wherein the epitaxially growing 
process of the raised source and drain regions performed in the absence of doping of 
impunties; simultaneously implanting impurities into said raised source and drain regions 
and into said substrate below the raised source drain regions (see Figs, 9 and 10); wherein 
implanting said impinities after said epitaxially growing and raised source drain regions 
avoids subjecting said impurities to the thermal budget of said epitaxially growing 
process and wherein said target spacer width is predetermined to ensure the spacers 
sufficiently separate the raised source drain regions form the gate stack so as to avoid 
lateral encroachment of the impurity into a chaimel region below the gate stack regardless 
of a height of the gate conductor; growing an additional dielectric layer (44) (see Fig^ 8) 
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on said raised source and drain regions (36); removing said temporary spacers (see Fig. 
9) without removing said sacrificial material (51); performing a halo implant (see Fig. 10) 
in said raised source and drain regions and in e7q>o$ed regions of said silicon layer; 
forming a permanent spacer (80) (see Fig. 1 1) adjacent said gate stack, wherein said 
permanent spacer is thinner than said temporary spacer; performing a source and drain 
extensions implant in said raised source and drain regions and exposed regions of said 
silicon; fonnii^ a final spacer filling said exposed regions of said silicon between said 
permanent spacer and said raised source and drain regions; implanting additional 
impurity into said raised sotiice and drain regions and eixposed regions of said silicon; 
annealing to activate all impurity; etching back said additional dielectric layer on said 
raised source and drain regions; and saliciding both said gate conductor and said raised 
source and drain regions (see Figs. 1-12 and related text CoL 1, line 50 - Col 3, line 20). 

Regarding claim 26, the Office Action suggests that Park discloses the method of 
claim 24 wherein said removing of said sacrificial layer reduces the height of said gate 
conductor relative to the gate height associated with the spacing of the source and drain 
regions created by said spacers (see Figs. 1-12 and related text CoL 1, line 50 - CoL 3, 
line 20). 

Regarding claim 27, the Office Action suggests that Park discloses the method of 
claim 24 wherein said forming of said sacrificial material above said gate conductor 
further comprises forming a sacrificial oxide layer above said gate conductor, forming a 
sacrificial nitride layer above said oxide layer and forming a sacrificial hard insulator 
material above said nitride layer (see Figs. 1-12 and related text CoL 1, line 50 - Col. 3, 
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line 20). 

Regarding claim 28, the Office Action suggests that Park discloses the method of 
claim 24 wherein said sacrificial oxide layer protects said gate conductor (see Figs. 1 -12 
and related text CoL 1, line 50 - Col. 3, Hm 20), 

C. The Appellants' Position R^arding The Prior Art Rejections Of Claims 
1-2, 4-9, U-I7, 19-24, and 26-28 

1. The Appellants' Position Regarding Independent Claims 1, 9, 16 
and 24 Generally, 

The Applicants respectfully traverse the rejection of the independent claims 1 , 9, 
16 and 24 and, their respective depetident claims, because Park does not teach or suggest 
several of the claimed features as required for a rejection under 35 U,S.C. §102(b). 
Specifically, regarding independent claims 1, 9, 16 and 24, Park does not teach or suggest 
the following features: (1) "forming spacers with a target spacer width adjacent to said 
gate stack, wherein in order to achieve said target spacer width a combined height of said 
gate conductor and said at least one sacrificial layer is predetermined" and (2) *^vhe^e^n 
said target spacer width is predetermined to ensure that said spacers (or said temporary 
spacers, see claim 24) sufficiently separate said source and drain regions (or said raised 
source and drain regions, see claims 9, 16 and 24) fix)m said gate stack so as to avoid 
lateral encroachment of said impurity into a channel region below said gate stack 
regardless of a height of said gate conductor.'' Regarding independent claims 9, 16 and 
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24, Park does not teach or suggest "after said epitaxially growing of said raised source 
and drain regions, implanting an impurity into said raised soxirce and drain regions and 
into said substrate below said raised source and drain regions, wherein implanting said 
impurity after said epitaxially growing of said raised source and drain regions avoids 
subjecting said impurity to the thezmal budget of said epitaxially growing process.'^ 
Finally, regarding independent claims 16 and 24, Park also does not teach or suggest the 
feature "said process of epitaxially growing said raised source and drain regions is 
performed in the absence of doping impurities". 

2. The Appellants^ Position Regarding Independent Claims 1 
Regarding independent claim IP^ork docs not teach or suggest the following 
features: (1) "forming spacers with a target spacer width adjacent to said gate stack, 
wherein in order to achieve said target spacer width a combined height of said gate 
conductor and said at least one sacrificial layer is predetermined'' and (2) **wherein said 
target spacer width is predetermined to ensure that said spacers sufSSciently separate said 
source and drain regions jfrom said gate stack so as to avoid lateral encroachment of said 
impurity into a channel region below said gate stack regardless of a height of said gate 
conductor." 

Park and the present invention each provide methods for forming CMOS 
transistors with raised source and drain regions; however, the problems addressed are 
difierent as arc the processes used to solve the problems. The present invention 
addresses the problem of encroachment of source/drain dopants into the channel region 
when gate heights are scaled (see paragraph [000 1 J). That is, with mcreased scaling of 
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CMOS structures and, specifically, of gate heights, implanting dopants with sufficient 
energy to dope the source and drain regions and halos using the polygate as a self-aligned 
xxxask can cause the dopants to laterally diffuse through the substrate into the channel 
re^on as v/ell as penetrate through the poly gate and the gate dielectric into the channel 
as the gate height is decreased (see paragraphs [0001-0006])- The maximum achievable 
size of the sidewall spacers is reduced due to the reduced step height for reactive ion etch 
of a deposited spacer material of a gi ven thickness and, thus, the spacers may not be 
sufficiently wide enough to avoid lateral encroachment of S/D dopants (see paragraph 
[0005]). There is also a higher probability of silicide bridging between the gate and the 
S/D (see paragraph [0005]). This problem becomes more severe when using epitaxially 
grown raised source and drain strucnires because epitaxial overgrov^ occurs on top of 
the gate vvith reduced height (see paragraph [0005]). The undesirably overgrown 
epitaxial polysilicon over the gate would also be silicided which would form a conductive 
path between the gate and the raised source/drain regions, resulting in failure of transistor 
iimction. 

Therefore, as mentioned in paragraphs [0008-00 10], [0030], [0036], [0039]) of 
the present application, the method of the invention forms a gate stack nvith a gate 
conductor and at least one sacrificial layer (see Figures 2A-2B). Spacers 60 arc then 
formed with a target spacer width adjacent to that gate stack (see paragraph [0040] and 
Figures 6A-6B)- The target spacer width is predetermined to ensure that the spacers 
sxiflEiciently separate the source and drain regions from the gate stack so as to avoid lateral 
encroachment of the impurity into the channel region (see paragraphs [0008], [0029], 
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[0030] -which refers to the lateral encroachment problem discussed in paragraph [0005]), 
[0031], (0035-0036], [0039-0040] and [0050]). In order to achieve this target spacer 
width, regardle$$ of the height of the gate conductor alone, the combined height of the 
gate conductor and the sacriiBcial layer(s) is predetermined (seepar^aphs [0008], [0029- 
0031], [0035-0036], [0039-0040] and [0050]) . 

Contrarily, Park addresses the problem of unwanted overgrown epi growth on the 
gate and STI (see column 1, lines 10-18) but not the fonnation of spacers sufficiently 
large enough to avoid unwanted lateral diffusion of dopants into channel regions when 
gate heights are reduced. Specifically, Park discloses a method of forming CMOS 
transistors with raised source and drain regions (coL 1, lines 5-6). In the Park method a 
conventional gate stack is formed with several thin sacrificial layers 51 , 52, 54 above the 
120nm gate conductor 50 (see column 1, lines 58-62 and Figure 1). These sacrificial 
layers protect the surface of ihe gate conductor during subsequent processing. 

A protective nitride layer 60 is deposited over the substrate and the gate-sacrificial 
layers (see column 1, lines 66-67 and Figure 2. Then, temporary spacers 70 are formed 
. on the protective nitride layer 60 against the gate stack and a width of these temporary 
spacers 70 is "set to define the area, for the halo and extensions implants^' (see column 2, 
lines 1-5). A portion of the protective layer 60 above the substrate is etched to define the 
area for implant of the source and drain regions and dien, the temporary spacers 70 are 
removed (see column 2, lines 25-30). Tlien, the source and drain regions 34 are 
implanted, although this step can be omitted if the source and drain regions were 
previously implanted (see column 2, lines 33-34 and Figure 5), Column 2, lines 34-37 
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provide that *the layer 60 is thick enough to block the implant in the region that will 
• contain the extension implant/' After the source and drain regions 34 are iraplanted in 
the substrate, raised source and drain regions 36 are epitaxially grown (see column 2, 
lines 43-47 and Figure 7). Unwanted epi growth is prevented by the remaining nitride 
layer 60 on the gate stack and adjacent to the gate stack in the area of the substrate 
designated for the S/D extension. Then, after additional processing steps, extension and 
haJo implantation is performed (see column 2, lines 48-64), which also implants the 
raised epitaxially grown source and drain regions 36. 

Park does not address the issue of lateral encroachment of the impurities (i.e., 
dopants) from the source and drain regions 34 into the channel because the Park transistor 
does not have a reduced gate height (it has a nominal gate height of 1 20nm (see coltmm 
1, line 59) and, thus, the ability to form spacers with a width sufficient enough to avoid 
lateral encroachment of the dopants into the channel region was not a problem for Park. 
Specifically, Park mentions that the widths of the spacers 70 that are formed adjacent to 
the gate conductor are "set to define the area for the halo and extensions implants" (see 
column 2, lines 1-5). Park also indicates that the nitride layer 60 is thick enough to block 
penetration by the source/drain dopant through the nitride layer down into the area of the 
substrate designated for the halo and extensions implants (col. 2, lines 34-37) and further . 
discusses the protection provided by sacrificial layers 51, 52 and 54 during subsequent 
processing. However, the Park gate conductor was disclosed as nominally 120nm thick 
(see col. 1, lines 57-60) and, thus, those skilled in the art will recognize the gate height 
was sufficiently tall to achieve spacers with the required target spacer width. Therefore, 
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an alternative technique for achieving the target spacer width was not needed, considered 
or disclosed. 

More specifically, regarding independent claim 1, Park does not teach or suggest 
"forming spacers with a target spacer width adjacent to said gate stack, wherein in order 
to achieve said target spacer width a combined height of said gate conductor and said at 
least one sacrificial layer is predetennined*" or *Svherein said target sj^cer width is 
predetermined to ensxire that said spacers sufficiently separate said source and drain 
regions from said gate stack so as to avoid lateral encroachment of said impurity into a 
channel region below said gate stack regardless of a height of said gate conductor." 

Given the conventional gate height of 120nm disclosed in Park, spacers 70 the 
maximum achievable spacer height was necessarily sufficient to separate the sowce and 
drain regions 34 from the gate stack and, thereby, avoid lateral encroachment of the S/D 
impurities into the channel region without additional processing* Lateral encroachment is 
only avoided m Park because the height of the gate conductor was not reduced and, thus, 
was sufficiently tall to produce spacers with the necessary width. 

On page 12 the OfSce Action specifically suggests that Figure 5 depicts that ^'the 
S/D implantation process occurs in the presences of oxide liner 42 and nitride spacer 60 
that is sufficient to avoid encroachment of said impurity into a channel region. Page 1 2 
of the Office Action further indicates that Figures 2 and 3 depict that '*the sacrificial 
spacer 70 and of oxide liner 42 and nitride spacer 60 (i.e., the target spacers) have a 
combined predetermined height and width. In addition, the spacers have predetermined 
thickness and height that ensures that sufficient separation during that sotirce and drain 
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regions formation so that lateral encroachment of said in[q)iuity into a channel region 
below said gate stack regardless of a height of said gate conductor could be avoided.*' 
Finally^ page 12 of the Office Action suggests that Park discloses "forming the target 
spacer'' in Figures 1-5. Specifically, it states that 'the target spacers (42, 60, 70) are 
formed to protect the gate electrode and the channel region under the gate electrode 
during amotphization ion implant process (see Figs. 2 and 3) prior implanting the S/D 
implant. In Addition, none the drawing shown diffusion of the impxarities under the gate 
conductor (ie., in the channel region) as shown in Figs. 5-8. As shown Fig. 5, the target 
spacer protects the channel region for impurities during the S/D implantation process. In 
addition, it is respectfully submitted that the lateral encroachment never occur in Park et. 
al. '084 disclosure because the use of spacer as well dummy spacer is intended to avoid 
such problenL This is the ait-recognized problem so that Park et aL '084 process also 
intended to avoid such a problem." The Applicants respectfully disagree. 

Figure 5 of Park shows the existence of an oxide Imer 42 and nitride spacer 60, it 
does not show that the liner 42/spacer 60 are sufficient to avoid encroachment (and 
particularly lateral encroachment) of an impurity into a channel region. The feet that 
Figure 5 does not illustrate impurities under the gate conductor is irrelevant because the 
gate height of Park is not reduced and, so lateral encroachment did not need to be 
considered. Additionally, support for the feet that lateral diffiasion of dopants was not 
considered by Park is found in die fact that not only does Figure 5 fail to show lateral 
diflusion of impurities into the channel region but also fails to show any lateral diffusion 
of impurities at all. Those skilled in the art would recognize that such lateral diffusion 
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woiild necessarily occur to some extent, especially following the epi growth process in 
Park. Thus, in Park the absence of an illustration which shows lateral dopant diffusion 
only supports the fact that lateral dififusioa was not an issue. It does not support a finding 
that Park disclosed that the combined height of the gate stack was predetermined so that 
spacers with a predetermined target spacer width could be achieved in order to avoid 
lateral encroachment of the source and drain impurities into the channel region. 

Furthermore, Figures 2 and 3 of Park show that the sacrificial spacer 70, oxide 
liner 42 and nitride spacer 60 necessarily have a combined height (which may or may not 
be predetermined. However, these Figures do not show that the '^get spacer width (i.e., 
the width of q)acer 60) is predetemiined to ensure that said spacers (or said temporary' 
spacers, see claim 24) sufficiently separate said source and drain regions (or said raised 
source and drain regions, see claims 9, 16 and 24) jfrom said gate stack so as to avoid 
lateral encroachmerrt of said impurity into a channel region below said gate stack 
regardless of a height of said gate conductor". Park only mentions that the widths of the 
spacers that are formed adjacent to the gate conductor are ''set to dejfine the area for the 
halo and extensions implants" (see column 2, Imes 1-5). It does not disclose any other 
details regarding the width of the spacers. 

In view of the foregoing, the Appellants respectfully submit that the Park does not 
teach or suggest the features defined by independent claim 1. Further, dependent claims 
2 and 4-8 are similarly patentable over, not only by virtue of their dependency from 
patentable independent claims^ respectively, but also by virme of the additional features 
of the Appellants' claimed invention they define. 
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3. The AppeUamts' Position Regarding Independent Claim 9 

Regarding independent claim 9, PaA does not teakdbi or suggest the followng 
featores! (1) '^forming spacers with a target spacer vadth adjacent to said ^e stack, 
wherein in order to achieve said target spacer width a combined height of said gate 
conductor and said at least one sacrificial layer is predetemxined"; (2) 'Svherein said 
target spacer width is predetennined to ensure that said spacers sufficiently separate said 
raised source and drain regions from said gate stack so as to avoid lateral encroachment 
of smd impurity into a channel region below said gate stack regardless of a height of said 
gate conductor.'*; and (3) ^*after said epitaxially growing of said raised source and drain 
regions, implanting an impurity into said raised source and drain regions and into said 
substrate below said raised source and drain regions, wherein implanting said impurity 
after said epitaxially growing of said raised source and drain regions avoids subjecting 
said impurity to the thermal budget of said epitaxially growing process." 

Features (1) and (2) of claim 9 are similar to the features of claim 1 addressed in 
paragraph 2 above and are similarly patentable. 

Furthermore, Park also does not teach or suggest feature (4) of "after said 
epitaxially growing of said raised source and drain regions, implanting an impurity into 
said raised source and drain regions and into said substrate below said raised source and 
drain regions, wherein implanting said impurity after said epitaxially growing of said 
raised source and drain regions avoids subjecting said impurity to die thermal budget of 
said epitaxially growing process'" (see paragraphs [0042] and [0047]). Specifically, Park 
discloses implanting the source and drain regions 34 in the substrate before growing the 
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epi for the raised source/drain regions 36 (see column 2, lines 33-48 and see Figure 5). 
The impurities iinplanted into these source and drain regions 34 in the substrate would 
necessarily be subjected to the epi process (colmnn 2, lines 44-4S and see Figure 7) ^vith 
a conventional temperature range from about 750^C-850^C and, thus, subjected to the 
deleterious effects of transient enhanced difiuston .of impurities, such as boron. 

Page 13 of the Office Action cites Figures 9 and 10 as disclosing that the implant 
to form the S/D extension is conducted after the epitaxial layer is formed. Specifically, it 
indicates that "[T]he implant form S/D extension is conducted after the epitaxial layer 
formed (see Figs. 9 and 10), Furthermore, the impurities 35" below the epi-layer 36 (see 
Fig. 1 0) is occurred due to the implantation process after &e epitaxial layer 36 is formed 
and does not required any heating (annealing) process to diffuse the dopant into the 
epitaxial layer 36, as shown in Fig. 10 Ci.e., wherein inrplantiu^ the impurities after 
epitaxially growing the raised souice and drain regions avoids subjecting the impurities to 
the themiaJ budget of the epitaxially grown." The Applicants respectfully disagree, • 

The S/D extension 35 in Figures 9 and 10 of Park is not the same as the 
source/drain regions 34 (see labeling in Figures 5-7). Specifically, col. 2, lines 34-40 of 
Park disclose tlie irnplant of source/drain regions 34 in the substrate adjacent to that 
region of the substrate that is blocked by nitride 60 and defmes the area of the substrate 
that will contain the extension. After the source/drain regions 34 are implanted into the 
substrate, the epi process is performed (see col. 2, lines 40-48) and the dopants in the 
source/drain regions are necessarily subjected to the thermal ^i process resulting in 
diffusion of the s/d dopants. Col. 2, lines 56-58 and associated Figures 9-10 simply 
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disclose that after the epi i$ grown^ a thermal oxide kyer is grown on the epi (Figure 9) 
and a second implant process is used to implant the halos and extensions (Figure 1 0) to 
avoid subjecting the halos/extensions to the thermal epi process. Specifically, after the 
raised source/drain re^ons 36 are eptiaxially grown on the doped regions 34 in the 
substrate in Park, regions 35 and 37 are implanted into the substrate in an area 
immediately adjacent to the previously doped regions 34 (not into the substrate below the 
epi layer 36) and regions 35' and 37' are implanted into the raised s/d epi regions 36 (n ot 
into the doped s/d regions 34 below the epi layer 36, as suggested)(see Figures 5> 9-10 
and the associated text in the specification of Park). Thus, in Park impurities are not 
simultaneously implanted into both the raised source and drain regions and into the 
substrate below the raised source and drain regions (see claims 9 and 24 of the present 
invention). Additionally, the doped source/drain regions 34 of Figure 5 are necessarily 
subjected to the theimal budgeting of the epi growth process at Figure 7, Again, the 
source/drain regions 34 of Park that are below the raised source/drain regions 36 of 
Figures 9-10 of Park were doped prior to the epi process (see Figure 5). 

In view of the foregoing, the Appellants respectfully submit that the Park does not 
teach or suggest the features defined by independent claim 9. Further, dependent claims 
1 1-15 are similarly patentable over, not only by virtue of their dependency from 
patentable independent claims, respectively, but also by vhtue of the additional features 
of the Appellants' claimed invention they define. 

4. The Appellants' Position Regarding Independent Claims 16 and 24 
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Regarding independent claims 1 6 and 24 Park does not teach or suggest the 
folloA^g features: (1) '^fomiing spacers with a target spacer width adjacent to said gate 
stack, wherein in order to achieve said target spacer width a combined height of said gate 
conductor and said at least one sacrificial layer is predetermined'^; (2) "wherein said 
target spacer width is predetermined to ensure that said spacers (or said temporary 
spacers, see claim 24) sufficiently separate said raised source and drain regions from said 
gate stack so as to avoid lateral encroachment of said impurity into a channel i^gion 
below said gate stack regardless of a height of said gate conductor'^; (3) '^after said 
epitaxially growing of said raised source and drain regions, implanting an impurity into 
said raised source and drain regions and into said substrate below said raised source and 
drain regions, wherein implanting said impurity after said epitaxially growing of said . 
raised source and drain regions avoids subjecting said impurity to the thennal budget of 
said epitaxially growing process*"; and (4) "said process of epitaxially growing said raised 
source and drain regions is performed in the absence of doping impurities". 

Features (1) and (2) of claims 16 and 24 are similar to the features of claim 1 
addressed in paragraph 2 above and are similarly patentable. Additionally, feature (3) of 
claims 1 6 and 24 is similar to the feature of claim 9 addressed in paragraph 3 above and 
is similarly patentable. 

Furthermore, Park does not teach feature (4) of "said process of epitaxially 
growing said raised source and drain regions is perfonned in the absence of doping 
impurities.*' The OfJSce Action cites Figures 9 and 10 as teaching this feature. However, 
as mentioned above, Park teaches doping the source and drain regipns 34 in the substrate 
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prior to growing the epi on those source and dxain regions (see Figures 5-7 and associated 
text in the Specification). Thus, Park necessarily teaches that the process of epitaxially 
growing the raised source and drain regions 36 is performed in the presence, not the 
' absence, of doping impurities. 

In view of the foregoing, the Appellants respectfully submit that the Park does not 
teach or suggest the features defined by independent claims 16 and 24. Furthermore, 
dependent claims 1 7, 19-23 and 26-28 are similarly patentable over, not only by virtue of 
their dependency from patentable independent claims, respectively, but also by virtue of 
the additional features of the Appellants" claimed invention they define. 

5. The Appellants' Final Position Regarding Independent Claims 1» 
9, 16 and 24 

MPEP §2131 provides guidance regarding 35 U.S.C. §102 Anticipation rejections 
and specifically states that "A claim is anticipated only if each and every element as set 
forth in the claim is found, either expressly or inherently described, in a single prior art 
reference.^ See Verdegaal Bros. v. Union Oil Co: of California. 814 F.2d 628, 631, 2 
USPQ2d 1051, 1053 (Fed. Cir. 1987). It .further states that ''The identical invention must 
be shown in as complete detail as is contained in the ... claim." Richardson v. Sidzuki 
Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir, 1989). In Ught of the 
above, the Applicants respectfully submit that each and every element has not been 
disclosed by Park and, more particularly, that the identical invention is not shown in as 
complete detail as contained in the claims. Therefore, the Applicants respectfiilly submit 
that independent claims 1, 9, 16, and 24 are patentable over the prior art of record. 
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Furthezmore, the Applicants submit that dependent claims 4-8, 11-15, 17» 19-23 and 26- 
28 are similarly patentable, not only by virtue of their dependency from a patentable 
independent claim, but also by virtue of the additional features of the invention they 
define. In view of the foregoing, the Board is respectfully requested to recoxiisider and 
withdraw the rejections. 

Vm. CONCLUSION 

In view of the forgoing, the Appellants respectfiilly submit thai the Park does not 
teach or suggest the features defined by independent claims 1 , 9, 1 6, and 24. and as such, 
claims 1, 9, 16, and 24 are patentable over PArk- Furthermore, dependent claims 2, 4-8, 
n-15, 17, 19-23, and 26-28 are similarly patentable over, not only by virtue of their 
dependency from patentable independent claims, respectively, but also by virtue of the 
additional features of the Appellants' claimed invention they defme. Thus, the 
Appellants respectfully request that the Board reconsider and withdraw the rejections of 
claims 1-2, 4-9, 1 1-17, 19-24, and 26-28 and pass these claims to issue. 
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Please charge any deficiencies and credit any overpayments to Attorney's Deposit 
Account Number 09-0458. 



GibbLP. Law Firm, LLC 
2568-A Riva Road, Suite 304 
Annapolis, MD, 2H01 
Voice: (410) 573-0227 
Fax: (301)261-8825 
Customer No. 29154 



Respectfully submitted. 




Pbfiela M. Riley, Esq. 
Registration No, 40,146 
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IX. CLAIMS APPENDIX 

1 . A method of fonning an integrated circuit transistor having a reduced gate height, 
said method comprising: 

forming a laminated structure having a substrate, a gate conductor above said 
substrate^ and at least one saoriiicial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

forming spacers with a target spacer width adjacent to said gate stack, wherein in 
order to achieve said target spacer width, a combined height of said gate conductor and 
said at least one sacrificial layer is predetermined; 

doping regions of said substrate not protected by said spacers with an impurity to 
form source and drain regions adjacent said gate stack, wherein said target spacer width 
is predeteixoined to ensure that said spacers sufficiently separate said source and drain 
regions from said gate stack so as to avoid lateral encroachment of said impurity into a 
channel region below said gate stack regardless of a height of said gate conductor; and 

removing said spacers and said sacrificial layer. 

2, The mediod in claim 1, wherein said fonning of said spacers adjacent said gate 
stack comprises forming said spacers adjacent said gate conductor and said at least one 
sacrificial oxide layer above said gate conductor, 
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3. (Cancelled). 

4. The method in claim 1, whereia said fonning of said spacers comprises forming 
said spacers so as to po$ition5 said source aad drain regions further from said gate 
conductor when compared to source and drain regions fonned with spacers formed only 
to said height of said gate conductor, 

5. The method in claim 1, wherein said sacrificial layer above said gate conductor is 
formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 
forming additional sacrificial layers above said oxide layer. 

6. The method in claim 5, wherein said sacrificial oxide layer protects said gate 
conductor. 

7. The method in claim 1, wherein said laminated structure includes a gate dielectric 
layer below said gate conductor layer and a silicon layer below said gate dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined hei^t of said gate conductor and said sacrificial layer 
prevents said impurity from reaching said silicon layer, and 

whereas, without said sacrificial layer, said dopmg process would implant said 
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impurity through said gate conductor and said ^te dielectric layer to said silicon layer. 

8^ Hie method in claim 1 , wherein said laminated structure includes a gate dielectric 
layer below said gate conductor layer and a silicon layer below said gate dielectric layer, 

wherein said method fiarfher comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an irapxirity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities firom reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 

9. A method of forming an integrated circuit transistor having a reduced gate height, 
said method comprising: 

forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one ^crificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack e>;tending firom said 
substrate; 

forming spacers with a target spacer width adjacent to said gate, wherein in order 
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to achieve said target spacer width, a combined height of said gate conductor and said at 
least one sacrificial layer is predetermined; 

epitaxially growing raised source and drain regions on said substrate adjacent said 
spacers; 

after said epitaxially growing of said raised source and drain regions, implanting 
an impurity into said raised source and drain regions and into said substrate below said 
raised source and drain regions, 

wherein implanting said imptirity after said epitaxially growing of said raised 
source and drain regions avoids subjecting said impurity to the thermal budget of said 
epitaxially growing process and wherein said target spacer width is predetermined to 
ensure that said spacers sufficiently separate said raised source and drain regions fiom 
said gate stack so as to avoid lateral encroachment of said impurity into a channel region 
below said gate stack regardless of a height of said gate conductor; and 

removing said spacers and said sacrificial layer. 

10. (Cancelled), 

1 1 , The method in claim 9, wherein said forming of said spacers comprises forming 
said spacers with said target spacer width so as to positions said raised source and drain 
regions further fix)m said gate conductor when compared to raised source and drain 
regions formed with spacers formed only to said height of said gate conductor 
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12. The method in claim 9, wherein said sacrificial layer above said gate conductor is 
foimed in a proces$ comprising: 

foming a sacrificial oxide layer above said gate conductor, and 
formiag additional sacrificial layers above said oxide.layer, 
wherein said sacrificial oxide layer protects said gate conductor. 

13. The method in claim 9^ wherein said laminated structure includes a gate dielectric 
layer below said gate conductor layer and a silicon layer below said gate dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity firom reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant said 
impurity through said gate conductor and said gate dielectric layer to said silicon layer. 

14. The method in claim 9, wherein said laminated structure includes a gate dielectric 
layer below said gate conductor layer and a silicon layer below said gate dielectric layer, 

wherein said method further comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method fiirther comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
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opposite polarity to that used in said first doping process after said first doping process, 
wheidn the combined height of said gate conductor and said sacrificial layer 

prevents impurities fiom reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 

impurities thxough said gate conductor and said gate dielectric layer to said silicon layer. 

15. The method in claim 9> wherein by implanting said impxirity after said epitaxially 
growing process, said impurity avoids being diffused as a result of said thermal budget of 
said epitaxially growing process, 

16. A method of forming an integrated circuit transistor having a reduced gate height, 
said method comprising: 

forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack extending jfrom said 
substrate; 

forming spacers with a target spacer width adjacent to said gate stack, wherein in 
order to achieve said target spacer width, a combined height of said gate conductor and 
said at least one sacrificial layer is predetermined; 

epitaxially growing raised source and dram regions on said substrate adjacent said 
spacers, wherein said process of epitaxially growing said raised source and drain regions 
is performed in the absence of doping impurities; 
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after said epitaxially growing of said raised source and drain regions, implanting 
an impurity into said raised source and drain regions and into said substrate below said 
raised source and drain regions, 

wherein implanting said impurity after said epitaxially growing of said raised 
source and drain regions avoids subjecting said impurity to the tfieimal budget of said 
epitaxially growing process and whierein said target spacer width is predetermined to 
ensure that said spacers sufficiently separate said raised source and drain regions from 
said gate stack so as to avoid lateral encroachment of said inq>urity into a channel region 
below said gate stack regardless of a height of said gate conductor; and 

removing said spacers and said sacrificial layer. 

1 7. The method in claim 1 6, wherein said forming of said spacers adjacent said gate 
stack comprises forming said spacers adjacent said gate conductor and said at least one 
sacrificial oxide layer above said gate conductor. 

18. (Cancelled). 

19. The method in claim 16, wherein said foxxning of said spacers con^irises forming 
said spacers with said target spacer width so as to positions said source and drain regions 
further from said gate conductor when conipaied to source and drain regions formed with 
spacers foraied only to said height of said gate conductor. 
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20. The method in claim 1 6, wherein said sacrificial layer above said gate conductor 
is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 
fonning additional sacrificial layers above said oxide layer. 

21 . The method in claim 20, wherein said sacrificial oxide layer protects said gate 
conductor. 

22. The method in claim 16, wherein said laminated structure includes a gate 
dielectric layer below said gate conductor layer and a silicon layer below said gate 
dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity fix>m reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant said 
impurity through said gate conductor and said gate dielectric layer to said silicon layer, 

23. The method in claim 16, wherein said laminated structure includes a gate 
dielectric layer below said gate conductor layer and a silicon layer below said gate 
dielectric layer, 

wherein said method further comprises a first doping process of doping said 
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source and drain regions and said gate conductor together in a sejf-aligned implantation 
after said patterning process, 

wherein said method ftrlher comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and $aid sacrificial layer 
prevents impurities firom reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 

24. A meAod of producing an integrated circuit transistor comprising: 
forming a laminated stack deposition, 

wherein said laminated stack deposition is formed in a proce$$ comprising: 
forming a silicon layer over a substrate layet^ 
forming a gate oxide on said silicon layer; 
foiraing a gate conductor on said gate oxide; and 
forming of least one sacrificial material above said gate conductor, 
patterning said gate oxide, gate conductor, and said sacrificial material into at 
least one gate stack; 

forming temporary spacers with a target spacer width adjacent to said gate stack, 
wherein in order to achieve said target spacer width, a combined height of said gate 
conductor and said at least one sacrificial layer is predetermined; 
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epitaxially growing raised source and drain regions above said substrate layer 
adjacent said temporary spacers, such that said temporary spacers separate said raised 
source and drain regions from said gate stack, vvfaerein said process of epitaxially 
growji^ said raised source and drain regions is performed in the absence of doping 
impurities; 

simultaneously implanting an impurity into said raised source and drain regions 
and into said substrate below said raised source and drain regions, 

v\4ierein implanting said impurity after said epitaxially growing of said raised 
source and drain regions avoids subjecting said impurity to the thermal budget of said 
epitaxially growing process and wherein said target spacer width is predetennined to 
ensure that said temporary spacers sufficiendy separate said raised source and drain 
regions from said gate stack so as to avoid lateral encroachment of said impurity into a 
channel region below said gate stack regaixJless of a height of said gate conductor; . 

growing an additional dielectric layer on said raised source and drain regions; 

removing said temporary spacers without removing all of said sacrificial material; 

performing a halo implant in said raised source and drain regions and in exposed 
regions of said silicon layer; 

forming a permanent spacer adjacent said gate stack, wherein said permanent 
spacer is thinner than said temporary spacer; 

performing a source and drain extensions implant in said raised source and drain 
regions and exposed regions of said silicon; 

forming a final spacer filUng said exposed regions of said silicon between said 
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permanent spacer and said raised source and drain regions; 

implanting additional impurities into said raised source and drain regions and 
exposed regions of said silicon; 

annealing to activate all impurities; 

etching back said additional dielectric layer on said raised source and drain 
regions; and 

saliciding both said gate conductor and said raised source and drain regions. 

25. (Cancelled). 

26. The method in claim 24, wherein said removing of said sacrificial layer reduces 
the height of said gate conductor relative to the gate height associated with the spacing of 
the source and drain regions created by said spacers. 

27. The method in claim 24, wherein said forming of said sacrificial material above 
said gate conductor further comprises forming a sacrificial oxide layer above said gate 
conductor, foxming a sacrificial nitride layer above said oxide layer and forming a 
sacrificial hard insulator material above said nitride layer. 

28. The method in claim 24, wherein said sacrificial oxide layer protects said gate 
conductor. 
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X EVIDENCE APPENDIX 

There is no other evidence known to Appellants, Appellants' legal representative 
or Assignee which would directly affect or be directly affected by or have a bearing on 
the Board's decision in this appeal. 
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XI. RELATED PROCEEDINGS APPENDIX 

There is no other related proceedings known to Appellants, Appellants' legal 
representative or Assignee which would directly affect or be directly affected by or have 
a bearing on the Board^s decision in this appeal. 
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